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IN THE CLAIMS 



This listing of claims will replace all prior versions and listings of claims in the 
application. 

1 . (Currently Amended) A method for automatically calibrating intra-cycle timing 
relationships between command signals, data signals, and sampling signals for an 
integrated circuit device, the method comprising: 

generating command signals [[for]] to accessing]] an integrated circuit 
component; 

accessing data signals [[for]] to convey[[ing]] data for the integrated circuit 
component; 

accessing sampling signals [[for]] to control [[ling]] [[the]] sampling of the data 
signals; and 

for both data wr i to transact i ons and data rood transact i ons, automat i ca ll y 
ad j ust i ng a phas e r el at i onsh i p b e tw ee n systematically altering a phase shift of the 
command signals, a phase shift of the data signals, and a phase shift of the sampling 
signals to ca li brat e op e rat i on of to determine a valid operation range of the integrated 
circuit device, wherein the automat i c adjust i ng i s froo of usor i nput valid operation range 
includes an optimal operation point for the integrated circuit device . 
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2. (Currently Amended) The method of claim 1 , wherein the integrated circuit 
device [[is]] comprises a DRAM component. 

3. (Currently Amended) The method of claim 2, wherein th e adjust i ng of th e 
phas e r el at i onsh i p said altering is performed by a memory controller coupled to the 
DRAM component. 

4. (Currently Amended) The method of claim 2, wherein the DRAM component 
[[is]] comprises a DDR DRAM component. 

5. (Currently Amended) The method of claim 4, wherein the data signals 
comprise a plurality of data bus (DQ) signals for the DDR DRAM component. 

6. (Currently Amended) The method of claim 5, wherein the sampling signals 
comprise a plurality of sampling bus (DQS) signals for the DDR DRAM component. 

7. (Currently Amended) A system for automatically calibrating intra-cycle timing 
relationships between command signals, data signals, and sampling signals for an 
integrated circuit device, the system comprising: 

a controller configured to [[for]] generate[[ing]] command signals for accessing an 
integrated circuit component; 
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a delay calibrator integrated within the controller and configured to access data 
signals conveying data for the integrated circuit device and to access sampling signals 
for controlling [[the]] sampling of the data signals, and for both data wr i t e transact i ons 
and data r e ad transact i ons, wherein the delay calibrator is further configured to 
automat i ca ll y adjust a phas e r el at i onsh i p b e tw e en th e command s i gna l s, th e data 
s i gna l s, and th e samp li ng s i gna l s to ca li brat e op e rat i on of th e i nt e grat e d c i rcu i t d e v i c e , 
w i thout r e qu i r i ng a va li d i n i t i a l op e rat i ng po i nt to e x i st w i th i n th e sp e c i f ie d op e rat i ng 
param e t e rs for th e i nt e grat e d c i rcu i t d e vice, and wh e r ei n th e automat i c adjust i ng i s fr ee 
of us e r i nput systematically alter a phase shift of the command signals, a phase shift of 
the data signals, and a phase shift of the sampling signals to determine a valid 
operation range of the integrated circuit device; and wherein the valid operation range 
includes an optimal operation point for the integrated circuit device . 

8. (Currently Amended) The m e thod system of claim 7, wherein the integrated 
circuit device [[is]] comprises a DRAM component. 

9. (Currently Amended) The m e thod system of claim 8, wherein the DRAM 
component [[is]] comprises a DDR DRAM component. 



10. (Currently Amended) The m e thod system of claim 9, wherein the data 
signals comprise a plurality of DQ signals for the DDR DRAM component. 
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1 1 . (Currently Amended) The m e thod system of claim 1 0, wherein the sampling 



signals comprise a plurality of DQS signals for the DDR DRAM component. 



12. (Currently Amended) In a memory controller, a method for finding an 
operating mode for a DRAM component by altering intra-cycle timing relationships 
between command signals, data signals, and sampling signals for the DRAM 
component, the method comprising: 

generating command signals [[for]] to accessing]] a DRAM component; 

accessing data signals [[for]] to convey[[ing]] data for the DRAM component; 

accessing sampling signals [[for]] to control [[ling]] [[the]] sampling of the data 
signals; and 

for both data wr i t e transact i ons and data r e ad transact i ons, automat i ca ll y 
systematically altering a phas e r el at i onship betw ee n a phase shift of the command 
signals, a phase shift of the data signals, and a phase shift of the sampling signals to 
determine a[[n]] valid operating mod e range of the DRAM component , w i thout r e qu i r i ng 
a va li d i n i t i a l op e rat i ng po i nt to e x i st w i thin th e sp e c i f ie d op e rat i ng param e t e rs for th e 
DRAM compon e nt, and wh e r ei n th e automatic a l t e r i ng i s fr ee of us e r i nput . 



1 3. (Currently Amended) The method of claim 1 2, further comprising: 
performing a coarse calibration by altering th e phas e r el at i onsh i p the phase shift 
of the command signals, the phase shift of the data signals, and the phase shift of the 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 Page 6 

Serial Number: 10/716,320 Dkt: TRAN-P 156 

Filing Date: November 17, 2003 

Title: A MEHTOD AND SYSTEM FOR AUTOMATICALLY CALIBRATING INTRA-CYCLE TIMING RELATIONSHIPS FOR 

SAMPLING SIGNALS FOR AN INTEGRATED CIRCUIT DEVICE 

sampling signals in accordance with a large step interval to [[find]] determine if the valid 
operating [[mode]] range of the DRAM component exists ; and 

if the valid operating range exists, then performing a fine calibration by altering 
th e phas e r el at i onsh i p the phase shift of the command signals, the phase shift of the 
data signals, and the phase shift of the sampling signals in accordance with a small step 
interval to identify an optimal opt i m i z e th e operating mode of the DRAM component. 

14. (Currently Amended) The method of claim 13, further comprising[[:]] 
configuring the memory controller to operate [[with]] the DRAM component in 
accordanc e w i th an the optimal operating mode , wh e r ei n th e opt i m al op e rat i ng mod e i s 
d e t e rm i n e d v i a th e f i n e ca li brat i on . 

15. (Currently Amended) The method of claim 12, wherein the DRAM 
component [[is]] comprises a DDR DRAM component. 

16. (Original) The method of claim 15, wherein the data signals comprise a 
plurality of DQ signals for the DDR DRAM component. 



17. (Original) The method of claim 16, wherein the sampling signals comprise a 
plurality of DQS signals for the DDR DRAM component. 
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18. (Currently Amended) A computer z readable media having stored thereon, 
computer-executable instructions that, if executed bv a processor, cause the processor 
to perform a method for finding an operating mode for a DDR DRAM component by 
altering intra-cycle timing relationships between command signals, data signals, and 
sampling signals for the DDR DRAM component, th e m e d i a stor i ng comput e r r e adab le 
cod e wh i ch wh e n e x e cut e d by a m e mory control le r caus e s th e m e mory contro lle r to 
i mp le m e nt a the method comprising: 

generating command signals [[for]] to accessing]] a DDR DRAM component; 

accessing DQ signals [[for]] to conveying]] DQ signals for the DDR DRAM 
component; 

accessing DQS signals [[for]] to controlling]] [[the]] sampling of the DQ signals; 

and 

for both data wr i t e transact i ons and data r e ad transact i ons, automat i ca ll y 
systematically altering a phas e r el at i onship betw ee n a phase shift of the command 
signals, a phase shift of the DQ signals, and a phase shift of the DQS signals to 
determine a[[n]] valid operating mod e range of the DDR DRAM component , w i thout 
r e qu i r i ng a va li d i n i t i a l op e rat i ng po i nt with i n th e spec i f ie d op e rat i ng param e t e rs for th e 
DRAM compon e nt . 



19. (Currently Amended) The computer z readable media of claim 18, wherein 
the method further compr i s i ng comprises : 
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performing a coarse calibration by altering th e phas e r el at i onsh i p the phase shift 
of the command signals, the phase shift of the data signals, and the phase shift of the 
sampling signals in accordance with a large step interval to f i nd if the valid operating 
[[mode]] range of the DDR DRAM component exists ; and 



if the valid operating range exists, then performing a fine calibration by altering 
th e phas e r el at i onsh i p the phase shift of the command signals, the phase shift of the 
data signals, and the phase shift of the sampling signals in accordance with a small step 
interval to identify an optimal opt i miz e th e operating mode of the DDR DRAM 
component. 

20. (Currently Amended) The computer^readable media of claim 19, wherein 
the method further compr i s i ng: comprises configuring the memory controller to operate 
[[with]] the DRAM component in accordance with an the optimal operating mode T 
wh e r ei n th e opt i ma l op e rat i ng mod e i s d e t e rmin e d v i a th e f i n e ca li brat i on . 

21. (Cancelled) 

22. (Currently Amended) In a memory controller, a method for finding an 
operating mode for a DDR DRAM component coupled to a PCB (printed circuit board) 
by altering intra-cycle timing relationships between command signals, data signals, and 
sampling signals for the DDR DRAM component, the method comprising: 

generating command signals [[for]] to accessing]] a DDR DRAM component; 
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accessing data signals [[for]] to convey[[ing]] data for the DDR DRAM 
component; 

accessing sampling signals [[for]] to control [[ling]] [[the]] sampling of the data 
signals; and 

for both data wr i t e transact i ons and data r e ad transact i ons, automat i ca ll y 
systematically altering a phas e r el at i onsh i p b e tw ee n a phase shift of the command 
signals, a phase shift of the data signals, and a phase shift of the sampling signals 
transmitted via a PCB to determine a[[n]] valid operating mod e range of the DDR DRAM 
component , wh e r ei n th e DDR DRAM compon e nt i s i nop e rab le at sp e c i f ie d op e rat i ng 
param e t e rs, and wher ei n sa i d automat i c a l t e r i ng i s p e rform e d fr ee of us e r i nput . 



23. (Canceled) 

24. (Canceled)) 



25. (New) The method of claim 13, wherein said performing a coarse 
calibration comprises simultaneously varying each of the phase shift of the command 
signal, the phase shift of the data signal, and the phase shift of the sampling signal by a 
five percent step increase. 



26. (New) The method of claim 13, wherein said performing a fine calibration 



AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 Page 10 

Serial Number: 10/716,320 Dkt: TRAN-P 156 

Filing Date: November 17, 2003 

Title: A MEHTOD AND SYSTEM FOR AUTOMATICALLY CALIBRATING INTRA-CYCLE TIMING RELATIONSHIPS FOR 

SAMPLING SIGNALS FOR AN INTEGRATED CIRCUIT DEVICE 

comprises varying each of the phase shift of the command signal, the phase shift of the 
data signal, and the phase shift of the sampling signal one at a time by a two percent 
step increase. 



